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Abstract of JP2003057213 

PROBLEM TO BE SOLVED: To provide an ultrasonic flaw^detection apparatus that uses Lamb waves and 
can improve the S/N ratio. SOLUTION: The ultrasonic flaw-detection apparatus comprises a group of 
transmission/reception elements 4 consisting of at least one transmissioii/ reception element 3 that transits 
Lamb waves into a test piece 1 and receives the reflection waves, a transmission/reception section 5 for 
transmitting or receiving signals to or from the group of transmission/reception elements 4, and a signal- 
processing section 6 for processing signals that are received by the transmission/reception section. The 
transmission/reception section 5 comprises a transmission signal generation function for generating a plurality 
of transmission signals, based on series that are subjected to code modulation and a reception function for 
receiving the reception signals to the transmission signals. Then, the signal-processing section 6 has a 
correlation processing function for performing the correlation processing of reception signals, corresponding 
to the transmission signals using a reference signal that is prescribed by the code series. 
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\.zmr!\^x^m<mmmn^^^-fhWMm^m.m 
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[ 0 0 6 3 ] * /c. immm^eti. ±Bmmsmnz 

[00 64] tt^. iii^ft-?af4(7)«i:{±. m^m'=F3 
[ 0 0 6 5 ] 06 ictJv^Tti. m^m=f-3<7mwi. ins 

X'hh^\,Z-:>\^X^LX\-^h . iai^|3)« 

@, Wiii.x/mMmi<m'^t\^'7fcmm(n^\,zx 
[0 0 6 6] ifc, mmut, m^>fm^e\,zi5nh 

[0067]^^. mn^8 ii. m^m^s. m^^m 
B6i5xx/m^^7 izMLxmrnim^m^Lx 

mm^8i±. m.^im5. m^^mm^e 

im^ti^ m^mm^6im^im5izm^^tix\,^ 

^tix^-^^, 

[0 0 68] ^i3. |216tC*jV^T{i. 3lgffil^3*3j;t^ 

i*sfi7^fflf4{i. mmi'mx/mm'Fmti.x(7)mmt 

x'hh. ^cr>i:o-^m^t-t^^tx\ mmiriixum 

[0 0 6 9]*^^, ii6tcfcv>T. mmm'^stixx/m 
^fi^P4{4. mki*ii(7)^mzmm.^tixi5'o. mm 

[ 0 0 7 0 ] ^ ^ -r\ H 6 t /::fi^MS^Ig<ot6 
#2:ll7tcJ;»3aMLTijiBfl-ri>. H7{i. ia6tCS^L 

^mfcp-ri.Pia«09A^^-K^^^-rs (^x >yr 
s2 1 ) . mmizmi-mmyM.m't-v<7)mmt. m 
m<^}&miiz7nLticotmtijmvj:\>-^. &rFT\imt 

tX. MMkH^l^ffmaa. 7mm. W3. 5mm«0 



Schedule 40 steel pipei: SfKJ^iliaCil^- h'Irill 
ft ^ BfrMO 7A}^^:-h't-ri>. 
[0071] *l|^ifPg|58*»A>jMSfia55 . <i-f-»!iag|56 , 

•/ 7° s 2 2 ) . jMgfigB 5izii\,-^x m.m<7ym^m^ 3 

'^=5:^iiSfiT-l¥4 0rt<7)ioSrJMiRL (Xx yrS2 
3) . »:t1^<:05ll^fi-7-P47&>/blOl.:A±^^mffliO 

ji^fi^P4 t UTSfK-r-S (Xx-yrS24) . 
[0072] ^^tC. il^figP 5t:iDV^Taifcffl^?lJ(7) 1 

coBmnz^Ltzcr>tm\:--JjW:X'm^'ttii,S^i^. ,1 i 

x'ii. m^^m-^t Lxm-im.4 0 k h z t- 5 
[0073] ixiz. miRLtim^m'i'WA ^zmmm^^ 

7) . l«®^fl£l«o|ftS-i6]t::^A^$-illfrr^ 
S 2 8 ) . ^iOi: # , iS^ft^l¥4 *>'ge^{<s 1 (Dm-Jjl^ 
lcol^T«MLTC^§«${4IS^#: 1 <^^|f|^§ J: t)/h 
^V^OT'. loOj||^fSTi¥4*>'^iifi§ix|,7A&{4 

[0 0 74] jiM$ix/v;«^^:-HA^^>^&7A^{4, 
se®^«£l4't:fE}fL.T*l9tcJ:>3^$ix. 
14'2:a»L-Ci*Sfi^^3lcJ;0gm:^iX^ (X^-yT 
S 2 9 ) . jlSfi^3-C'S«Lfv:5A^{4«mfi-^t:m 

m^s^M$tL (X7^.yrs3 0) . m^m=f-m4\H(o 

ii^i^<7)^mm^bLXtiif)^tlt (x^yTSSl) . 

[007 5] m^mm^eizis^^x. mm^tifz 
mmmzx<om^^ix:hmmm^t:m\'^x . mm.<om^ 

vrs 32). mmm^ui. mm<Dmmii,zii\>^xm 

[ 0 0 7 6 ] <Ji:tC. i^ft0*lZ®fK^I>a^?lJ^^^;cTX 
•r y^-S 2 5*-^XT--y7''S3 2i-CO^JlSrM'3ilL 
(Xr-y 7-S3 3) . f#'^,itn:tSmS:iaici45^$'5:v^3&i 

^mmt LxmtKLfzm^m^m4(7)^ti^'ixi,zii 

(Xx-yTS34) . 

[0077] Xr--/y'S 2 5i}^^Xf--/y°S 34tX<^ 

mmzx 0 . ^^m^m4X'^m-th^mm'^i>zMLx 

0 7 6-t^f8t:fBKSiiT<.^^<Oi:|S|t 
->/c^i. S/NitSrBi#LTfll9*»4>OMtt«^Sr1^i 
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[0 0 78] Xx-yrS2 3*-A>Axy7°S3 4 

{4T=4) bl. f^li}^^t$T(r>m^mTm4CDikXI,Z 
-^^^Xc!'-^j:<bhimiirro (X7^>yrS35). 

[ 0 0 7 9 ] .1 ^-c\ mmm<r>m^m'i'm4cr>miKiii 

%>(nx'hh. mef<zii\.^x\i. mtb^m<7m^m=tm 

mb \^xmm^ixfzm^m=fmAi}m^m=f-mA a.xh 
0. ^mmbLxmi^rifzm:m=f-mAtim'^m=Fm 
Ahxhh^b. mmmb Lxmin^ixtzm^m^m 
Aim^m,=t-^A hxh*). ^mmb txmm^ixtim 

[0 0 8 0] L^*^o-c. mmmbLxMiR^iitzm^ 
ii^fi^^gf 4 tfim^m'Fm4 b -es, o . ^ii^ BttciitK 

[008 1] <I<50j;3tc5i-x.-C. EI8tcS^L;^v:ffl;^(^^;b 
^Tmm^?> C: J: 0 . t LTill^m-?S4 
a<^«^L:rv:l^tC:^T<0JM^fii^l¥4T'^fiL)tT-^' 

( 1 ) jiKiffli: Lxm^m'f-mA a^mmL. ^mmb 

LTm«fii^Sl4 a. 4 b. 4 c fci:t/4 d<7)4oSrM 

( 2 ) mmmb Lxm^m^m4h^miKL. ^mmb 

l^Xm^m'lF-mAa.. 4b, 4cj3j:l/4d<04o^3l 

( 3 ) mmmb LTi*sfi^^i¥4 c gftfflt 

LXm^m'^m4 a.. 4 b. 4ciDj;i;^4dc7)4-52rjS 
t«L5t%&c7)4o<7)T-:5' 

(4 ) mimbLxm^m'¥-m4dimiKt. ^mmb 

LXm^m=Fm4 a.. 4b. 4ct>J;l/4d«04-9SrM 
iKLrzm^(D4^(r>f—:!^ 

[00 82] C*l<i> (1)~ (4) <^^T<^x-:?S:^ 
Mtfz(r)bmMb^j:^, ZixizXK). mmzii ( l ) - 
(4) <7)x-^(7)|*lc7)-a5<30r-:?$:Jg3X-t-i>?"ittT\ 
(l)-(4) L^hOi:|alt^t^.*#-l.ii:;&-''r-#. 

[ 0 0 8 3 ] y^ic. fi-^sasgpeicfcuT. ±ie^x -y 
7 tiigt: X 0 . jMsm^^sf 4 oiiC^f*: 1 ^coim^m^: 

-y L ( "/ rs 3 6 ) . ^x -y ^?i^tgi;iJ; 

X -y iSM*»4>^ ^ u (^itciSiWi t/cx- ^ <7ymmizmj£ 



im^mtxniEii)Hii> ix^yrssi) . mz 

X 9 > 1tiiccoi^S«-?l¥4 <7)mki^ 1 

-T'S> ^ ii-^c^T - ^ t ^=SrT - rJ' ^ ^ i: 

i>. 

[ 0 0 8 4 ] iXlC. TiatCS^-r^fir-^' Sr^ft-TS 
(XxyTS38) . 

( 1 • ) mmmt LT3ll^fi^l¥4 a^S«?L/il?gOf-' 
( 2 ' ) iHftffli: LTiMafi^S¥4 b ^MJ?L/il^^Ox 
( 3 ■ ) iMftffli: LTiMS^1^Sf4 c ^S»^L;tllOx 
( 4 ■ ) Mfiffli: LTiM^fii^Sf 4 d StSS^L^cI^c^t' 
[0085] JiLt ( 1' )-(4' ) c^f'-^^^ft-r 

<D^m^m^^^^-'X'$)^^x' t . mmizm-tmm 

<r>m^m=Fm4 a-4 dt7)iB^-C'^fiu/i7-'-^^^ 

mzmmx^6. mm't-}'<r)yj>.m^mm^^b. m 

izMM: Lx ^mimi}'^m 9 i)^^>(^mm^■<7);if^^mtii 

^Miz-thb^^oWkti^^th, 55r±J. X7^>yTS3 8 
<7)35!ia{±. SftfflfcLTS«?L^c5ll^^i-?P*Ma. 4 

b. 4 ct>J;?/4 d-Cafe-?>*S-^0{i'^?tc:-:>V'>Tff-5, 

-:S'DB. x-:5'DC*3j;l^r-:$'DDi:JilT-C-{4«rr 
[ 0 0 8 6 ] C ±aicr)ifM«.^«Of-x -y ^filfgt 

m$tifzm^m'fm4i)^h^mmb LxmiR^tittm^ 

m'i-U4^m=^mmmimLx^m^rirzm.^<7)mm 
uKji-im^^^. mmmbLxmiK^ivtzmism 
^m4i}-^^imb LxMm^ixtzm^m^m4^m.m 
f^-f -seWiStii^jR [ 1 ] x-^m^tix^^^b^^co 
^j^mbiim=m'»t/^m^j:^-t<. z;ix'iimmmbLx 
mmixrzm^m^m4^-(:>^mmb Lx-mm^nj-zm. 
^mTm4^m.^mm-i-^m^mi>. "yu^mbm-^ii 

bb^h, 

[ 0 0 8 7 ] ^ i-C\ m^m=f-m4 ac7)itM®J:*3(tl. 
9 Aig^jSSfMl^Sr A . M^fil^Sf 4 b (r>^mm\.Zio» 

h 7 AiSi^^fis&^sr B . m:m=fm4 c o^Mst^is 

(t S ^ S: C . illSfi-?p4 d iO^MSitC 

[0088] t-f. iMSfil^«f4 a*^^>jMfi t/::l?g«7))M 
^W.=f-m4 b-ec^^flx-^i: . ill^{i^P4 dTiOS 
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m LJt^rM-icot am tmm<^m^-i}^'^{^tihiii'x- 

[ 0 0 8 9 3 <?:tc, iiSft^gf4 b*^^>iifSLfcl^c7)iM 

^m^m^m4 a i:iMgm^^i¥4 c fcoiiBM^a, m 
m^izm timmi^x'h h cr>x\ mmimtim t-e*> 

^^(omi^iti: t^^it-b-h. jssft^^»4 a.<Dmmm 

[ 0 0 9 0 } i^tC. m^m^f-MA a*»^>illflL/::|gcOiM 
gm^Sf4 c rogfl-r-^ i: . i*^fii^S4 b;{)>ii,ill 

§ . jM^ft^if4 alcM-r-SilSif ^Sf4 c cO-(i 
t , SSft^^4 a l;ji^-r SMSft-?^4 c 

fi^Sf4a~4d<^tf)Sl!:K.^7{)i|iIt-C-^bit{f. i^T^-^ 

i,zii\>^xm.mmm^h^m&m.^mi&Bmi.fzmt^z-o 

i:ttZti)^^. jM^fi^P4a<7)^MW3*5{t^^^ 

?ssMgffi^^AtcHi^fi-7-i¥4 c (Dmmmiziufi, 
mizi5 ifi>y i^^m^{mm b ^zm'^m^^mA d o^ftt 

to. (AXC ) / (BXD ) ^(OfflSrZi: 

[009 1] lli±.(n^mt:S§tsZ. tlzX'^. B/D , A 
/Ciiit/ (AXC) / (BXD) 
)IISfti^l¥4 acO^lBtCfctt^^AjSM^fi^^A^ 
fflV^T. B. CiJcfcV^DfOffiSr. 
B = AX^ {X/ (YXZ) > ( 1 ) 

C=A/Y (2) 
D=AX^ { 1/ (XXYXZ) } (3) 
O J: 0 C b *«T'# , 

[0 0 9 21 :lzx\ AilbL. ^m^'-^'izM 
L, MiE«igci:LT, mmmtLxmiKLrzm.^m^m 
4commmiziiifh 7M,mk^mi^mb^mmt lxm 



4i}-m^m^m4 a.x\ mmmtLxmiKLtzm^m^ 

S¥4*<jS^fi^l¥4b-C'J>-i.ii^c7)^fiT-:J'U4. ffl 

jE^iicA X B s-s t s . clixtc i 0 . mm.<r>jmm'^m 
4 oM^* 1 ^^cDmmmti<i-^-x'$>hm-^<n^m'r- 

[ 0 0 9 3 ] ^fc. ±KJgM«®<7)^x y i^fi:, #Mg 

^ S¥4 ^ lea t T I ^ I. CO t Rnmcr)m^i]- h <r>wM y a 
^.zmm-h. 

[0094] m^m<r>m^t^hK^'^Mzm.m<!KiA tix 

^r-h'9A&«?)Slili{4. wm/i^\<r>^mk.x-'&x:h 

i.. ClOCfcii. [5] (J. L. Rose " Ultra 
sonicWaves in Solid Media" , Cambridge University 
Press|%ff, 1 5 5^ ( 1 2 . 15)) dZTjk^tlX 

I. J: a ^ffliEf^iSc^ ^ 1 1, ^ i: i 
0 . MtcOjM^ft-f-Sf 4 cOsSS^f*: 1 ^<OMM«S**%- 

[00 9 5] laetlfcV^Tti, M^«^3i7)fitfc 

1 -^<7)m^m^m4 ic-t-t tis 2 ooju^m^ 3 ra^ot^ 

lO(7)5Mg«^P4(c^4ii^i^^ft^^30fflSfc^ 
ii'-^< LT. MSfi-?l¥4<0fiiit^^<ftt{±\ 
{f. H6t;:iJV^T. io<7)ii^fi?^af4tc-t-itLSiMS 

fti^c7)iiif^ 1 1 m^m^m4(Dmmi s t-ni 

.® $ ^ ^z—mz-Th Zt^^X'^^, 
[00 9 6] tfz. 1 ■oc7)3igfi^S4 (c-ir^ixl.iiS 
fil^3<7)ffligc$:^<LT. iilSfl^l¥4<50ffl^$-^j'-=5:< 

•mif, mm. meizni^x. i-:><m^m'^m4iz 

^ttiim^m'=f3comm^4tL. '^^m=Fm4com 
m^2t -ttiif. m^m'f-m4 1 ingfigp 5 1 c7>mzm 
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[0097] <^tc. immMmeizm^x. ^r-HHisy 
^miibxmni-t^ (;^x-yrs3 9) . mmkhtti 

TiffCT-^ D D A-^T-^D D ^mMlC^H-t-l> , t 
~x-:J'DD(c+ 1 i, L<{i- 1 t:mtx:iiit>i-^ti- 

[0098] fi-f-3iasa56t:t3fti.±ief-x v i^mmii 

L/C i: J: 0 TOc^t o /c t or«) ^ , 
[ 0 0 9 9 J fl-f-«^g|56{Ct5<,>Tf#^>^i/cm^- H 

iaEj^&^-t?.!t'ffc^<. iiti(^<7)mm^htizMm 
[0100] :i<omm^mncmm2izt3\,^xii. fflv^ 

¥7 - 8 5 0 7 e-^^fgtieiK^ix-r v^S i: 

^m^m^m.(oi^xfj^y^ xizmhtixmmifimL\>^ 

SXNitt:iS^WLxm9i}>^(7)^mmmiii-th 
[ 0 1 0 1 ] ±l2«Sfcfii^??iJ*^#<i;^T7 - 8 5 0 

i±mAzn-hm L-^h^tiimmx'htm. # ^¥ 7 

- 8 5 0 7 7-f-i^ffil:S^$tL/- i a tC. aSX3-*<:^ 

[0102] :icomMcr>mm<omm2izi5K^x 
a. m^mm(7m^m^m4iMiKtxm^m^nom 

^mmmi5Xi/iim^m^'n'>x\^fztfi. ^- vmmm 
mcom^^n-^Tzm^z. mtauz^^- i^izm-th'f- 
^z't iz-^^m^vuxin^tiib<r,mm^nr>xi,S: 
v\ z.</)b^. ^mmzmai'tmm=f:~\'<om^i}K 

[0103] mm<^mm 3 . Z(?)wmmmcr>mm 3 iz 



i^^^m'^Bi&^mz-D\,^xm9^>t>mi4 ^^mt^ 
^^i^mmi-^. [ii9(i. z<7)^m(ommmm3iz^^ 
M'^^ummw.comiS. ^^ik-rmxh . m 9 t^t^ 1, 
li. mitmrn^z^ ^^<r>m^m^m4cr>^tL^tnzii 
i-:>a±.com^m'F3i)<^ttixii>o . imm^3tm 
m». 1 co^ j^mmij\^izm.^-t^i3mzmmmizw!M 

[0 104] tfz. m9Xli. m^mf-m4 a~4 d(7) 

4 oiOj^^ft-1^^4 timmi^ 1 ^commmw p 1 . m. 

SfI^P4 e -4 h O 4 o<7)j^^rt^ 1^4 1 ± 

«oi2aci[aP2ic-en-eiT^$ixTv^^. iJt. <»9j± 

2 oj) "9 . m9a {ii*^fa-?^4 a— 4 h <0&ffl!llC^ 
«l9b{±j||Sm-l'l¥4a-4hO*rfl!lt=#iELTV% 

[0105] ^/c. iMfigl55 1 c7)li!,:h^U 2-^Xh 
•9. i«S«^=-SP4a— 4dtCi*LT|ilB#(cJ|imfi-t^ill 

mthmt'^t. m.'^m=f-m4 e'--4MznLxnmzm 
[0106] s mmw^3 1 fi. ^s^^^?f|tcs^v^ 

±MmmMJkmi.zi:y)m&^fL^m^m(r>mm.m^- 
'^m^^x^ix^'ix±.wmm(r)^mm^^mmmm-rh 

^- K ^iisij-r^fci^o^:- \^mmw^h , isii* i o 

2o(7):trra]3&^/^fE®LT#7t5A^cDF'>i. i O(5o:^ri6j7&> 
[0107] 09iciDV%T{±. iS^*l co^A^eiS:^ 

iiisfi^^W4 cofls^fi . mm<r>mm. 1 1 Nmicgiii^tKf 

±^ $ . m(Dim. mcomKi> l < li^fls i comm<o 

[0 108] tfz. nmmaa. jii^fisi55. im-9m 
6 i3 J; v^m^^ 7 izM txmmm'^^m^ LxztL(i> 
comi^t:^^, mm^aii. m^m^s. m^mime 
iixt/m7j^^7iz^^ti. mjkmmm^^^eiz 
m^^ti. m^^ms5sim^mm5izw^^tix\^^ 

[0 109] ^fc, ia9tct)V^T{i. m^m^3ii, m 
m'ft Lxcommk^m'f'k Lxcomtt ^mi^imtf^ 

mi-biMi>zmiht^^timLx . mmmf^L^mf^ 

-fk-t-s bti, iz^m^i^^mmizx^ ^ t o ^ 

ts. t^. iiisfi^3*}j:taissti^P4{i:. ma*^ 
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[0 1 1 01 ^^T\ m9iZ7jkLfcm^-<mmmm.cr>m 
^Lfzm^m.mMim<7)mmzm'th y u-^^- hx- 

hh. t-t. 3*fitcM-t-i>loc7)F;fM^AM^-h'i3j: 

rs4 1 ) , mm\,zm-m^'yj^m=^-Y(r)m:&\.i. 

mtmmm i iz^ Lfzcotm tyrmxi: w vxrxnm 

tLX. mMi^lt:nmS8. 7mm. ^/15. 5mm 
COSchedule 40 steel pipei: Mi&iXi3ittl^— ^ 

mmizmtmmco^j^Wi^- h t-t^ , 
[ 0 1 1 1 ] ixtc. mm^at^t^m^ims . imam 

(Xx>yrS4 2) . mz. iMSIi^^Sf4a~4d^jl 

mz. m^m^ 5 izii\.^xmm.mm]<7> 1 -o^rstf? 

V^. ::^T'{±, K*M-^i:tTJSiSit4 0kHzT5^ 

[0 1 1 2] ixi:, mmmn^MiRLtzm'^m'fmAiz 

6) . l«i^*i<7)fi!i:^(S]tc7AjgS:iifi-r^ 
7^>7rs4 7) . ztuziKi. mmtiiUzMLxm-'i: 

[0113] m.m^titiyM,mi. mii^ 1 l 
sx'^mtfzyj^mmmi^iznMm^^^^ti 

W■^t^■$i^f^tco*^3ll^^t^S¥43^)>^>^O^^i^i■f■i: L 
TaJ:'3$ix.& (XxyrS5 0) . 
[ 0 1 1 4 ] y<:tc. <i-^$aagi56ictjv^-c, )ifi$ti?t 

[ 0 1 1 5 ] mfmizmm-hm^mtr^txx 

7^vTS4 4*^^>XxyTS 5 1 tX'CDmU^Wk*) 'ML 
(Xx'x7°S52) . =f#^>^17^^i^m^lllt{i^§^V^j&i 

)i^ft^^Sf4 a-4h<7)'eix-eixic:ov%TilJ»-ri. 
(Xx yrS5 3) , 

[0 116] ;:?.-r-yrS4 4j&»4>;:^T yTS5 3*T<75 



iJ^^lcJ: 0 , ii^fi^P4T'^<S-t§SflfS^lc^L-C 
!}f^^7 - 8 5 0 7 6-f-^fgtCie«4$nTl^l.«Ofc |3| t 
^:^*^•^#^>^^^*^^ «9*><^c7)R*ffi-f-o^^yW 

ai-r !> i i: V ^ 3 «ftm7f)-'t# , 

[ 0 1 1 7 ] »:tc, 3^fiffij^^fi^l¥4 s-jMfifflii^fi 

lFff4e---4hi: LT. X^-^rS 4 4 *^4.X-r -y 7°S 
5 3tX(7)mWin^'<l^ (X7^-/rS54) , 
[0118] (XtCs fI-tSaSgl56 tJot^T. ±IE^-K 

-KSrli^'It-CttaS-r?. (X7^-y:7-S 5 5) , ^(^t 

§ . ^r- vmm. mmimp i tcisit/^^i^s^p 

4 a~4 d i: . leSfiESP 2tCiSat;^C3ll^fi^S4 e 

iESffiSP 1 (iM^{i^p4 a~4 d ) xmmLxmm. 

imp 1 {2I^«^I¥4 3-4 d ) r^fiL^vTi^cOT* 

-^^T-^DAA. iHSfaap 1 m^m^mAa.-^ 

4 d ) -C'Mft LTieS{iaP 2 ( 4 e ~4 
h) TSftL/i%^OT-^2:-r-^DBB, ffiSffiit 
P 2 (j^Sfi?-Sf4 e-4 h ) "Cjim tTiaS{4SP 1 
(m^m=Fm4 a-4 d ) X'^itLrci^(7)^'-^^¥ 
-^DCC, Eafi[SP2 (iliSm-1^Sf4e~4h) 

mmLxmrnimp 2 (m.^m=Fm4 e~4 h > 
[ 0 1 1 9 ] <xii. iminm^eizm^x. ±iss-i^ii 

S'MSgiwcfcO. iiex-rJ'DAA. DBB. DCCfcJ; 

t^fDDDff**'^. Btaoi:^rtn*»^>f5mLT^^c^A^ 

^liBiJ • tttii-r.S (Xx-yTS 5 6). 
[0120] ^£0::^i6]iiSiM»gtov^Tia 1 1 ^^^'bHi 
A^my'^xmm-th^ ^:co>?.7^>yrs5 6{±, s 

o tiK ^:iX\i^<nfm'^- Y-hmm!f:iiLix^- YX' 

hhti.xmm^'tro . i.rz. lai i3&»^>iai4t*3v^ 
<7)izw^i>mmi-rtL. mmm^<7)^-rVTmmi^ 

IE«?)^t f =Q/' ( 4 r ) L^i^-^I^OV^T^ 

[ 0 1 2 1 ] mi (±. 3ll^fi^P4*^^>&fflJtCjMfi$ 
:h,/iS«<?:*atit^-K7A^*^\ |ll9cOSli<7)^9a 

(.zj^-yXKHt^iix^m^ix. 'e-]<mmmf,zj:om 

m^tifz^iSiilKiSit^it^i:- Y^^i-mX'$) 0 s 0 1 1 
(a) {ix-^J'DAA, 01 1 (b) {ir-r^DBB. 
mil (c) {4t-^DCC. Ell 1 (d) tix-rJ'D 
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[0 1 2 2] ai 2{i. m.^m=Fm4:f3^'^^m^zmm^ 

(a) (ir-^-DAA, 012 (b) tif-'-^^DBB. 
HI 2 ( c ) {ix-^DCC. 012 (d) {ix-^D 

[ 0 1 2 3 ] Ell 1 tixim 1 2.(n^'-9{zn\^. uiT 

( 1" ) f-'-^-DBB mi 1 (b) iii.X/mi 2 

( b ) <Ot-:J' ) t::{iB#SI4co-:fr(«i]ic:Tr7^Jttv'7 h$ 
■<ir. -iSrStl). 

(2" ) r-^DCC (01 1(c) *3i:lX0l 2 
( c ) cOt-^ ) tc{±Bt^ilico-:^|*]icr/2(t>'7 h$ 
-ti:. - 1 Sr^t-g). 

(3" ) x-rJ'DDD (01 1(d) *iJ;lX01 2 
(d) cOT-r?) (ClilBffa«|0-:tr[6jlC2 7r;t'tti^7h 

[0 1 241 JJLh ( 1" ) ~ (3" ) 0«M^^f-5:^^*S 
m<7)F*3. 01 1 (a) ~01 1 (d) iznm-h'f-S 
2:01 3(a) —01 3 (d ) tC. 01 2 (a) —01 
2(d) liZn^-th^f-^timi 4 ( a ) ~0 1 4 

( d ) t^-r« 

[0 125] x-^S'DAAi: (1" ) — (3" ) (TimS. 

^^tii^i[^flh. 01 3 (a) *»ii>01 3 (d) 
S^Li^o4-:><07*-:?^^H-rSi:. 013 (e) {,z9rrt 
XoizOh^j:^. CICOI^. 014 (a) —01 4(d) 
tC5^L/^v:40(?)f"-^'t>^ftSn-l>*^, 014 (e) 
^-Tcfcotco t{4'5:^>^:t\ L;^c*-'-?T. iil±0^aaSr 

[0 12 6] 01 l-h^hmiA\,zii\^X^i. 

m^(r>^^')Tmm.^fi. f=Q/(4r) tvx 

\>>hcnX\ 013 (a)— 013 (d) (nm^ti^^Vf^ 
ixTO i:^-2>|^tC01 4 ( a ) —01 4(d) <0ft-f-{4 

mmiX'^w^^tih(r)X'Wt%j m^a^zummmm^^ 

Ji«^f f =Q/ (2r) i:-r?.i:. 013 
( a ) -0 1 3 ( d ) (DiE^t/i-^m^ixX 0 i: ^SIS 
tc. 0 1 4 ( a ) -01 4 ( d ) <55fi^t>i£ffl-C^H-§ 

V^. L/>:*»'-5T. f =Q/ ( 2 r ) mcr)d^to(,^T 
(4. 0 1 4 ( a ) -01 4 ( d ) *i^tf-$ixySi^m{40 
i: til's: '^>=5rv^. 

[0127] immt^e{zti\,^x%(i,ixrzn^^^- f 



l> (XrvTS57) . ^a57t=i3l^-C{4, ^il^>0 

&)^^*^F-ri>^v:m'^<, ztii^<o-}^miijtizfm 
[ 0 1 2 8 ] ±3i t J; a . ^ <D^m<7)mmcomm 3 

iJf^ 7-85076 -^^fSfclEK^tL 

T I ^ S ^ ^ <50ffiffl^?i]T-S) -5 T , 9 <^ OKI+ff 

{,ixxmtif,i)mL^>^^iz}i\.^Xi,. uy^-tf^ Ho- 
ySrOiiifiioTt**. S/'NJtS:KIILTfiS9;&>/i.«7)K 

i>Ztiz^hK)ii^j:\-^. 

[0 129] tfc. ±tmmmm\ti^mk'f-7 - s 5 o 

7 7^^^tcS^§ixTV>S^?iJP, oiO. #^^JiOS 
-7";i)^tTfeMt'^i?§ix, ffiS=3r-i>±ie^?'J|3)±offlS 

lim^zn^mL^h-^ti^mnrnx-htuf. m^^7 

-8507 m^Amiz^^ixfzX 0 fc. a#xn-*i;i^ 

[0130] iLtz. zco^mcomwcomms tcfcv->T 

{4. ji^fi^l¥4a-4h*>^,<7)fi-^#/7tC^tL. 

ioXi/i}m!im'k'ff'yx\^^fz^\ =e- i^mmmaxx/ 
if[^mmm<^mi¥^n->fzmz. f*aiL)t#^-H# 

[0131] m^<mmA . z<7)^m<7)mm<^m4 iz 

{s?.a^?si?i?«^a(^ot^T0i 5t-i^mi 7^mmL 
^j:t^i^mBM-r^. mi 544. zcr>mm<^mmcomm4.i,z 
u^m'^Wimm^m.(r>m^t:n^mxh^, mis^za 
v>T{4. 0ii:ini«t-. mm<^m^m=^m4<r>^ti^'ti 

t(4 1 ':>VJ.±<r)m^m^ 3 ti,T*3 K) . 5M^fi^^ 3 

[0 132] 01 5T'(4. 4a— 4d<7)4Oi0ill 

gfi^P4 *<i«m{itc 1 ±c7)ffiS{igp 4 e -4 h 
C04 OC0i*gfI^S¥4 ipwrnt^ 1 ±cOKaffi«P 2 {C-e 
n-e'n*§iXTV^^, i^. m9{420J5'9, ^I9a{4 
jM^m^=^Sf4a-4hcO:£Wci^^L. m9b{4i*^fi 
^=-P4 a-4 hc7):&fI!lt:#«LTV^|,. 

[ 0 1 3 3 ] i^c. m^mmsit. mmmmnzm-^^^ 
xmLmcommm^t:m.-t^mmm^%^mmb . ± 
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hnmmmmt . mmimmm!im(r>^^itm-th 
[ 0 1 3 4 1 ^fc. ^j^^(oimijmi>zms.-t&:f}mz 

[0 1 3 5] 01 5iCi3t^-C, ^g|57{i. fi-f-^^aHlEP 

m iznixmmm^^m'^ tx <rn^>c7)«)f^^^i. . 

\zmm.%Kx\^h, ^ui\m^vmu^\.z^m.^ix 
x^^h. ^^wmb\m^^3\.z^m^fc!:y^-^h. 

i^SfiS55t:{4, ^<r^mtm=mAifim\\.zW^^i\. 

X\^h. 

[0 136] m\ 3\Zii\^X. ilSfi^3J3j;?/ 

Xhh. ^(r>lotjm^h-th:i>^X. iMm^tsiVii 
i: Jti? LT , ^S1Sfi)c^flSB&^-r i: i: t l-^Sr^^Sr 
jMgfii^3. jlSfl^P4{4. K®Jf*1^0ffi:^(6ltC 

[0137]v:j:-c, 015 \iz^\^fzm^mm^W.<r> 
m'(^^m\b\zi,^Wi^\^x%m-fh. 111614, 01 

i^m^mzmthYsmfri'j j^'m.'^- h < x 

X /TS 6 1 ) . X-r -yTS 6 1 f i7)^^S{4. CCD 

I«®ifi|cl Sri'f'gSS. 7mm. 1¥J?5. 5mm<0Sc 
hedule 40 steel pipei: t< ftffiiJiJiatit^-H^jifi 

[0 138] iXt^. $iJPg|58A><^>i^SfigP5. ft^^iim 

sue. as^i»7^»jf^;^if:sy'^A^)oaiiiisi^#S:3iim-ri. 
(xxvrs6 2) . mz. iii^«si55t:*>v^-ca^o 

(XxvrS6 3) . $^>t1gi^OjMS«-?P4*-^>l 



rS64) . 

[0139] m-^. 'm.W5^zii\^xwmm\<n 1 

mffl^^'icoi t'-y v\znm-h{%^ (»*fi#) tinsfe 

X\t. LTiM}S^4 0 k H z "C 5 ^^O^'-X 

[0140] StKL;^cjli^fi^f¥4tcjMfift-f-^ 
Ml. (X7"./7'S 6 6 ) . iM^«^P4 4'Oj||^fi^ 3 

7) , ^^\<nmjn^z^m.^W^h (xx'yr 

S 6 8 ) , ^coi: 1= , jMSm^P4 1 £7)JiI^rrfii 

tc-?i^T^MbTt^l.;l${4gt®l* 1 fO^il^S J; 
$V^<OT% -^03li«mi^Sf4*»^>illfi$ixl.^A^l4 

[0141] ilifi:^ix;^c^iSt^- 5 Afe{4. 

^x. sixissjflc 1 ^^^m\^xmtm-3\.zi: o^fi$ 

ni. (Xx-yrS6 9) „ jMgfi^3T^ftt/::5A}S 
(4«Mfi-^ic«^#«^^s^t (XT^-yrS 7 0 ) . 31 

ifi^mFmAii-t^cy'm.m^hx^x^-n'^ixh i^^r 
■/rs7 1 ) . 

[0142] inz^ fl^SailgP 6 t:t3 1. ^T. iHfl^tt/i 

mw^zx^m^^fihmm^^my'^x. mLcr>m^ 
m=^mAiji-i^<ry§:mmn^^rt^fdm^-th (xt^ 

•yTS 7 2), #Blft^fc{i^ ^SfiiOJ^^l tCt3»r->Tffl 
V ^fccT) 1 131 1 i O^ffl V ^W4^V ^ . 

[0143] mz. mmm<zwsi-thmm\^^x.xx 

■r -y r S 6 5 ^> XT- -y T S 7 2 * T'cTj^^Jl 0 jg L 

(Xx-yTS7 3) . t#'^tLf^^m^»4S^§'SrV%*-' 

Mi^^^^v^z^m-^i,. mz. ^mmmico-kx^wsi 
Lfi^h-^tzv^^x'. p< ^ u ±.<rmmM<^imym(m^ 
^imtLxmiLtim^m=mA<r>^ti^it\.z-:> 

(Xx-yrS74) , 

[ 0 1 4 4 ] XT V r S 6 5*»f>Xf' "/rS 7 4 ifcT) 

J: 0 . m^m=^mA x^m^^^\m^\>znLx 

!Rf^^ 7 - 8 5 0 7 6 -f-d^fBtciSK^ ixT ^ ^ CO 1 15] t 

im\^\-^^^\iZii^^Xio . \y>^J^A KO-7"^0{C« 
-ytzt.t.. S>/^^^^m\^X^9ti>io<riWM'm^^ 

^-fh^himm^ztahh^.'^ommi^'i^htx.h. 

[ 0 1 4 5 ] ijsctc. XT yrS6 3*»<i>XT-y7°S7 4 
*-C<7)»f^^. 5lSfi^ffif4CDlim^T ([11 5t;fcV^ 
•r{4T = 4X2 = 8) fcL. ® 1 *-A>mNc03llSfi^l¥ 
4C7):^TtCOV>T^^^<fct,l[H]{4=Jf P (XT-yrS7 
5) , 
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[ 0 1 4 6 ] i^T\ mmmcom^m'iFm4cr,mtRiiX 
^xnK. 017 <a) tsii^m 7 (b) {i, mmm 

r iii^fi^Sf 4 ^ M<5!:asiR Lfci?gtc^T £7)iMSfi^^ffiP4 

[0147] iJiCOM 0 X'S> 1. . 

( 1 ) JHfifflt LTi^gfi^Sf4 aSrSS^L. 
LTilgfi^Sf 4 a. 4b. 4c. 4d. 4e, 4f. 

( 2 ) Wmh LTi^Sfi-?l¥4 b ^MIRL. Sftfflh 
LTMSfi^^S4 a. 4b. 4c. 4d. 4e. 4f. 

( 3 ) Wmh LT3*gm^^P4 c ^SfKL. Sfifflh 
LT3^SfS^-S¥4 a. 4b. 4c. 4d. 4e. 4f. 
4 gtJj:y^4 h<7)8-:>$-a*l?L/i:J»-^«08-p«0r-^' 

(4 ) iMfiffli: tTiigft^^4 d^StKL. ^flffli: 
LTjllSfi^P4 a. 4b. 4c. 4d. 4e. 4f. 
4 gtj<tl/4 hcTJSoSratRL/cJ^^tOSocOr'-^ 

( 5 ) M^ffli: LTiM^m^^1ff4 e SrSfiL. 
LTillS{i^l¥4 a. 4b. 4c. 4d. 4e. 4f. 
4 gt>J:y4 hc0 8-:3S:MiKL!t:^-^<50S-oc7)x-:5' 

( 6 ) LTi^^ft-?l¥4 f ^»KL. gfifflt 

Lt:jMSfi^ffif4 a. 4b. 4c. 4d. 4e. 4f. 
4 gt3 J;V4 h(0 8-:>2rMiRL-^^J»-^c0 8oc07=^-^ 

( 7 ) Mftffli; LT3MS«^P4 g2:»KL. Sfiffli: 
LT5MSfi^1S4a. 4b. 4c. 4d. 4e. 4f. 
4 giD J:t/4 htOSoSrStRLiti^coS-PCOT'— rJ' 

( 8 ) wm h Lxm^m'^mA h ^sjk l . sfiffl h 

LT3liSft^Sf4 a. 4b. 4 c. 4d. 4e. 4f. 
4 gtJ j:t^4 hc7)8oS:Sil?L3t*i^<7)8oc?)x-:J' 
[0 148] (1) - (8) <7)^TOx-rS'S:^ 

IRt/srfct^fiii:^!,. ^^tCiO. ^I^tcti ( 1 ) 
~ (8) Ot— rJ'OP^O— SPOx-rJ'SrJgBS-ri.J^itt 
r. ( 1 ) ~ (8) L:^ci:Oi:|i|t«t%$•^#^C:fc5&<T' 
§ . mi^zmi-hy^m^mmxt hb\^d mMti^^ t 

^fc. C:cOS|BflO^]|feCOJ^«4ti3V^T{±. 017 
(a) tSilJflll 7(b) t^t7t»^^^-^*)-ti:c0!*lOV^ 

iM^fil=-P40Sc*^. 4ofcRg(i.iiTV^|>^^T'$)^x 
(f. 1117 (b) tC^t/tffl^-^;b-fr^fflV^W?. Ell 
7(a) i,Z7ts\.ttWi--^^^-km^-^h%^h^mX.X'}f 

^m^\.zi,y)^ )llgfi^l¥4 0Mi^f*:1^0jgM^SEISr 
^i-y^^S (XxyrS7 6) . WiZ^ ^x y^'lStg 



t:: i I. ^ X ■/ M^*^ ^ ^ U 1*1 \.z'mh \^f^ x - tJ' 

w>zw;mm.-km.Y.xms.^-h^\^h (x^-.rsi 
[0150] mz. Tm^z^^^—^ (1 ' ) - 

(4' ) Sr-^ltLfctOt. T^-:? ( 1 1 • )~(1 
4' ) Sr^ftUci>0$:fflSiJt=«tf)l. (;?>x>yrS7 
8) , 

( 1 ' ) iHfifflt tTM«mSf 4 a^atKLfclScOSii 
( 2 • ) i^fifflfc LTill^liP4 b S-StKL^il^cD^fi 
( 3 ■ ) illftffli: LTji^S«l¥4 c ^®#KL;ti^<OS<i 
( 4 ■ ) ilfiffl t Lxm^mmA d SrSitK U^cl^OS^ 

(11') mmmt ltjI^«i¥4 e ^ss?L/iis«7)^ 
(12') mmmt Lxm^m^A f ^a^t-^^i^c?)^ 

fix— ^ 

(13') Mfiffli: Lr3M^fiSf4 g^SiRL/il^<7)S 

(14') JHfiffl i: LT)IISfil¥4 h ^MS? 

fix— ^ 

[0151] iOMSti J; 0 . IBSfiKP 1 t^t>mm!K 
iatix^:- H«r#--CjSfiL:t|g<0iMSm^ffif4 a~4 

to tfL^:- H ^m-TiSfi Li-zW.<^mS:m=FmA a -^4 

h coffin T^ft L/^x - i: ^ mmmi,zmwc & ^ , d 
J; p ^^we<>^rm-^:- YWm<r^\.zii o . 

is. Xx-y7-S 1 80SJ^{i. ^mmt LTjSJKL^^jH 
^fi^l¥3&«4a. 4b. 4c. 4d. 4e. 4f. 4 
g. A\iXhh^^(r>m^^z-:>\\x<nd . 
[0152] Z^X\ ±.mcr>^m^.cr,^:s^ -/ ^mttiz 

J; -y ^:fjmi,z-:>\-^xmm'th . ism^^o^x y 

;'lC*5V^T{i. i^mfflfctT®«?$n:rcill^(i^Sf4*» 
f^^fiffli: tTailR§ix>tjM^fi^^l¥4^itgte»L^c 

[0153] ^iT. jiSfi^P4 acO^Sifflt^iStt^ 
7A^gf^^2:A. JM^ft-?P4bcO«Mffifct5(t 
^^AjftiM^fi^^^B, iM^ff^l¥4 ccotffttHt::*^ 
9 A^M^m^^^ C . il^fi^ l¥4 d c7)tiMffit: 
*>{t^5A^Sfag!)^SrD. i^Sfi^||4 eO^® 
lCfcftS5AjSSIiSfiS&*5rE. it«^fi-?P4f<^fi^ 

Mffitcia ft § 7 Aj^jMgfi^^ ^ G . jH^ft^Sf 4 h O 

[0 154] i-r. HSfeiOJ^Kir^^/iX. Y;feJ:l^ 
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mz. MSfi^p4 e ~4 h icoi^-c . mmcomm i x- 

L.-E/Qff^m^ik^XY' tL. (EXG)/(FX 

F = Ex^ {X" / (V xZ' 
G = E/Y' 

H = Exy" { 1/ (X' XY' X 

Sfti^S¥4 c TiO^itx-^ h . m^m=FmA e 
^iOfc § . 3MSfi^^gf4 a(C*f-r^iM^m^^?¥4 c ct)^ 

■raf^i: , iiigm^=-sf4 e hzn-thm^m'^MA scri^ 
mm{^t\±. mm^m^zwi\^^mm\%x'hh(r)x\ jms 

m=FmA a. 4 c . 4 e fcj;tf^4 g<^^M^^S|j{>*PI tT 

Z" = (AXC) / (EXG) = (A 

E = AX/' {V / (YXZ" ) 

F = AXv^ {Y' / (YXZ" ) > y { 
G=AX^ {Y' / (YXZ" ) > /Y 
H=AX^ {Y' / (YXZ" ) } V" { 
[0 158] CCl-C. A5rl i: 

t. mmmtLxM^Lt:m^m'f-m4(r>mmmizt3^'r 

AcDmrni^zanh ^M.mm^mmmt ^fkth . mt 
\i. ^AmmtLxMW.Ltzm^m=FmAi}m^m=f-mA 
aT. ^MmmiiLxmsiL-k.m^m=^mAtii^m=m 

4hX'h^^<^^mf-^i>zii^ AxB^^tS, c: 
liifiX'^t, 

[ 0 1 5 9 ] ^fc, iie^M^m^O^x -y^li^ 
fi-f-^4lCj;|>gmfl-ttCi3l^T. 01 5fc*3{t-&l«^ 

[0160] m^-h^i^Km^tit^mMKi;). \:,ix^- Y y 

wm^ziih-ott^hhtuo^h^mmLxx^h, c: 

t^ClfcfciO, «fS:OiM^ftl^l¥4 05CSI#:l^<7)if 



[0155] >IiX(i>Offi*^^>. j«§^i^11¥4 eCO* 
(Ci5(t«>7Aifcl^ft;a*E$-ffl<,^-C. F, GloitXH 

) I (4) 
(5) 

Z" ) I (6) 

ffiicfctts 7 A^i^a«s;j^Afciiisft-?p4 c comm 

i^Sf4 g(7)tiMffit::iD(t^^Ajft3i^gftSI>^G^^t/L> 
i>Oi:<?>Jt. Os (AXC) / (EXG) 3!>i^t 

[0 157] Zffm^Z" ti, 

XA/Y) / (EXE/Y' ) (7) 
> (8) 



X' / (Y' XZ' ) ) 



) I 



(9) 
(10) 
(11) 



1/ (X' XY' XZ' 
[0161] iJCtC. fS#$!raa56tC#3W^-C. ±IB^:-K 
-F?:liSiJtTttai-ri. (;^x-yrS79) „ ^r-HUS 

s 7 8tfc(,^T#<^tL^cKafiap 1 t=i^-r-i.3isfi 

^gf4 a~4 dX'<r>^—^iikmm.{m.P 2t3#T£-r 
■&i^Smi^Sf4e~4hTW-^'eixmtMt. H 

[ 0 1 6 2 ] xt^ vt s 7 9X9m^ixtzmmzi5\^ 
X. leaesp iT-i^fitTieaeap iT^fitf^^ 

^Or- rJ' ^ T- rJ' D A A . ffiatiS P 1 -C-jUff t T 12 
a{!l[gP2rgftt/iJ^^Ox-^$rT-;S'DBB, E 

aeap 2TMfiLTiEafaap i x'^mLfzi^<7ir 

-:?5rT-:J'DCC. leafiSP 2T'j||fiUTiEa^a 
P 2 T'Sft L /i^-^co-r- ^ ^ T - iJ' D D D fc JJlTTJi 

[ 0 1 6 3 ] fi-f-3?!iagi56 t^tjv^T, iia^rifQiii 

^'Mfigt-iO. ±iBx-;5'DAA, DBB. DCCfcck 
l^DDD«fA»^>. miicOl:eri6]*»f>fs»LT#7^>:^Aids 
SriSS'J • ffitiS-ri. (;^7^>y7-S 8 0 ) . :^(6l^iJ(SSgcO 

t&mi, ilEr-rJ'DAA, DBB. DCCiSit/DD 

[0164] fl-^»!^^6 lCfc{t.S±ia^x. y : 
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±12^- \'msmmi3xx/±mij\^mmmzmtm 

[0165] m^mme{zii\<^xntyixfzi!m=^~Y 

^iifim.mx\ m^mizjiomTT^^tii, c^^-vts 

81 ) . mm^nz}5\<^xii. z.ti(:><nm^mM'th 

tmx^j:<. ::ii^<om^^i:>tlzm^i¥i(7)^mi^ 

[0166] z<r)mm(ommcr>mm4i>zt3\^xi±. m^^ 

^7-85076 -^tj^^tcieei^nT v> i> t z ^<7)nn 

5^?ijT'j> o T t> . m9i)>i^ coRmm^cr> u^jutm < m 
=^m^m^^mcD:y^^j^y^ xizmhtixmrni^mLi^ 
m-^izii^^xij. i^yj-^r^ Yu-f^oi,z&:'ofzt 

[ 0 1 6 7 1 1 . ±Mm.m.nmitim'^^ 7-350 
7 7-f-4!ffgt:3^$tLT(.^^m^ijsf. 0*19. 

-8507 7-^^^f|?l:^$ixfc i 3 1:. ^xa-*?^ 
^igmi^25.{3f-r^#SrSfl^-e # -S i: v > p t ^ , 

[0 16 8]*:^, i<7)%BBO|lti6iO?^®4t=fcl^T 

ti. m^mmcom^mi'm4i:mKLxm.^mi:ffdn 
fflrai^Ba^5J;^/fJD»^as$:^T-5Tv^;t*>^ Ym%m 

\\ z(Dt^. ^mmi>zmiii-tmm^-Yc7)mmiz:fj 
\^mmizii{fmmcoij\^cDmm (zcot^ii2m) ^ 

[0 1 7 2] d-rr. m9^z^.LfznwM^iM^m.<7^m 
mcomm5iz)5\fmifim 1 8izj:'K)ms.Lxm.m-t 
I., aisti. m9iz^Lfzmmwmmmm(7)mmzm 
■ti>yx:i-i-r-hxh&, t-r. mmi>zmt^i^(r> 

Y^^M-tt (xx yrs9 1 ) . mmizm-rmmy 



[0169] mmcnmm 5 . :Lcn>mmm<&<r>mm5i,z 
%him^mmmmz->^^xm9 . 018*5^1^019 
i:^m i,^£i3^m^m- h . i (TMmcrymmcnim 5 \,z^ 
hnmm%mw.t. m9\,z^sLtzmmmm3^z^^ 

mm(rffm3\zii\.^x\,i. m^\t=?-mA a~4 Atm^ 

m=Fm4 e ~4 h {C*f L , PI t^^iOiS^m^SrjU-oT 

\^fz. ^Oio'SrJ^. iMSfi^P4a~4di:jM^fi 

^114 e -4 h 2ri5ii^t|gij,f 2, . ^mmmfium^ 

tC^L/c cfc 0 tc, jlSfi^l¥4 a-4 d i:31Sft^ff4 
6-4 h$:Sii^CiEt6-t^<£^S*^'*>-:)yi. ^c7)||S&<7)je 
®5T(i. ill^ft^Sf4 a-4 d tm'^m=FmA e~4 
hlci^L. ^^l.iSJ^c7)il|fifi-^^M-^T^fi-?f¥4a 
~4 di:JligfI^f¥4 e-4 h^lBimclgiDf ^J^tC 

[0170] :i(r>mn<nms,<mms{,zii\.^x\i. 

m^mtWA^i - 8 5 0 7 m{tSim^z^^ixx\^h^ 

nm^um-th . a^w 1 cait LTti, vxf<7^m\\ 1 - 
: +++- 

^^|J2 : + + - + 

: + 

^^?I14 : + + - + 

[0171] JIO i d 5:^?lJ 1 . ^S^iJ 2 . ^m^HiiT/ 

m\A<7immMm\^zm-^\^f^mm. m^i.m^ 
2, m^siiXi^imAtL. <^^fflMMic^a-ns# 

x\^hm'm^h■thh. »:5^ ( 1 2) T'«$ix^ffitj 

^ ^- n - 7'*>' 0 T'ib -i. ^fiicff nVUX i: ^ 0 > <^ 
( 1 3 ) T-^Sii^^lcr' {40i;=5:l>;i:*^ #^^7 
-8507 7-^^?g^rS^$^^-CV^^. 

(12) 

= 0 (13) 

[0173] MZ. $i|fflia58*^i^3MSfEgE5 . fl-^Ma 
gP6. «^^g|57Sri!lf^$-y:-S./ii6cO$iJfflI^i^5rili«-r-l. 
(Xx-yrS9 2) . i5i:fc. 5IISfig|5 5tC*5t^TlgjR1i 

?*^t. jilfift-^^^^-r.s. (;^T- yrs9 3) , 
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[ 0 1 7 4 j <j:t3, mi 1 ^zMnBt-fzmmmwjmm 
a-4 dtc, jkn2i>::inmtfzmimmim^m 

4 ) , jM^ft^^l^ 4 3 (i , ^ coiMfifi-^^ 

«M^iP^^}«t ( Xt^./T s 9 5 ) . mmi^ 1 iOfi^rit] 

mifi^ 1 test H*>/?>^^ 9 A^*<iMS$fL 

t 0 1 7 5 ] 3llft$fiJt:^i.-«^{i. iitSJ* 1 tl3^g»L 

ft-?3iciosfi$iX'S. (xx"/rs9 7) . m^m^ 

•r -y r S 9 8 ) . 4 I^(7)ili^ft^ 3 OSft^t 

■t*^-^ti-$ii/itc7);!^'3M^m^P43t)>^><7)§fi«-^i: L 
Taj::»3$n-5 (XxyTS99) . 

[0176] m'^^mmeiziii^x. mm^titz 
mmmmizx o mM^it^^^mm^^m^'^x^ix^'ti 
nmrnm-t^ (xx>yrs i o o ) , i<73h# . mm 

'5-nmOjM^(i^if4lCiM«L^:iMfi<i#fcH 

thCOt-t^, ZZX'lt. 3ligfi^p4 a~4 dt^OV^ 
Tii^^J 1 lc»-::fi.^/::#B3{i-§-tS) 0 , i^^fS^^II4 e 

~-4 h iz':>\r^xiimm2izm'^\>'^fz^mm^Thh , 

[0177] iJctC, Xx<yr S 9 3*>ii>X7^>yrS 1 0 

0 c7)mi^^mm.mm\^x ^miR t^h i, * o M-r 

{Xr-'yTS 10 1). zcot^. ^^OjSLtfcv-* 
T, )MSft^S¥4 a~4 dfc J:l^3MSm^^i¥4 e-4 h 

iiim^\,^x\>^^mwmn<7)m^-^i:>^t^mi 9i,z^ 

[01781 iXiZ. ^m^f-^A a~4 dfcjct/jl^fl 

^P4 e-AhizX *)ni^iitz^ii^n(omm^mz-:> 

a 1= (<^in + <^'»u) + (<t>'^zt 



^-'XtuM.-t^ (;^.7^-yrs 1 0 2 ) , ZZX\ jM^M^ 
l¥4 a-4 d(Cj; Otf'^^lJ^vligm^^JaEigmt^lOl^TiJi 
BJ-t-g., 01 9tC5^L/i#M0i5t##(cfc^^T. iMS 

m^'i¥4 a~4 d J: Kt^m^tih^mimizi^tLtix 

-'4d*>/i>M{t$fL/^^?iJl(C»-:5Xfi# (OT. ■ft-t 

2 izm^<m^ (HIT. m^i2tm-) b x-h 

Adi)--^'&m^ixfz7kn2<<zmr5<m^- (ijat. m-f-2 

2i:*i-x^) i:. i^S<Sl=-1^4e~4h*^^5llft§tl^^m 
^J3t»^<fi-f- (^T. fi-f-2 3t»rr) i:T'S>l., 
±fz. W&L^^3{Zii\,^X\±. 31Sfi^^P4 a-4d 
:^-^^>3llfiSfl/i^?ij3t»0'<'fi-t (y.T. mn33h 
«rr) it§fi^^8f4e-4h*»ii>J|im$ix/im?iJ4 
t^X'?<m^ (I^AT. fi^3 4fc«rr) i:-CJ>l.« 
fc. ^igL#-t4tCfcV^T{4. 511^^1^114 a-4d*> 
^>i*<l§ixfc^^^ij4ta^-<fS-¥ (WT. fl-^4 4fc#. 
-r ) t , )MS<i^Sf4 e~4 h*>^>jMfiSix/c^?fJ 1 l<Z 
»-^<«^ (IJJIT, 1 tWt) tX'hh. 

[0 179] Zixl^comm 1. ft-^l 2. •fl-^2 2. 
fi-t2 3. fi-^3 3. m-^3 4, ft#4 4±5j;tX(t-f-4 

U^^L. il*igL#-^llc5B-r.l.fl^{i:^^?iJltc«'3< 

#H§fi#T. ^i.m^2\izm-hm^\mn2\,zmrs 

<^m.\mx\ m:mLm^3^zmt^mmm¥\3hzm 
-^<mm^x\ i^i.m^A{zmti>m^\,mmAi<z 

[0180] mm^m^Wtffynm.m^ci <i> ^wm 

m-^^^x^^hmwm^ti.. <t>(7yfitx-¥^^wm 
^z^^ixx\^hmn<^m^tL. <x^Tfw$ii^<ifc 



(14) 

[0 1 8 1 1 ( 1 4 ) <n^Tm2-m±. 5»j ( 1 3 ) 
ss: ( 1 6 ) xm^ixi>mmm.m^<r)iim^w=a i a. 

tz. 3M^fii^Sf4 a~4 dt-h<r>>^mm^l<Zi: m%^ti 
4 a-4 di3^hmmLX^m^fltz^-;it<7)?^ii^-^±iXX 

[0182] Jii±(i:. ^^'^^mA a~4 dtcj; Oft'o 

ix^c^moSpS:Mmt:'?v ^x coumxh -> fztK 

siBjic J: 0 . 3igfi^sf4 e -4 ht^hco^mm^izx 
*)'^ii>ti^nmmfm^i]m^m^zii\^xit. m^m 



(15) t^j:6:ibi)^m^h. 
(15) 

6) cofii:^!., 

«44) (16) 

[0183] JjLhOi a IC. ill^ft^Sf4 a~4 d fciH 

^\ m^m^m4a.^4di}^(:>ni^tifzm^i3^(yiim^ 
^t. m^m=^m4G'--4h^^{^ni^titzmm^ioiim^ 

m^m4 e -4 h tC J: Oii^fi^n/cfi^^fiO;?*^**}!!!*? 
[0184] <J:ic, atB$il^v:2ooft-f-^Jt!lSL. iM 
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$ fix ^ ^tiii. ^ cofs^{±^ffly*^<b<7)fi-^t:'S> I ^ij 

-ri. (Xt^vTS 103). 

[0185] a±C0X 6 iz. j^gfi^|¥4 a-4 d tm 
tCi 0 , jS^fii^S¥4 a-4 d t3lSftl=-p4 e~4 h 

[01861 ^rtJ. ClcO^BflcOHSfeiOJg^SlCfcV^T 

mAziThmL-^h^ti:^^mmi:m^^rzcox\ m^m 

^l¥4 a-4 dt-l^mm^tifzm^t . il^SfiTl¥4 e 

-4 h :b^(:>mm^tifzm^-t ^^±iz-!^mx'^ ht^^o 
[ 0 1 8 7 ] f^^i L . mmmmm^ i> l < immmMm 

||<7)t<^-ttL*»c7)ai5tfci3l,>-r , jllSfi^^gf4 a~4 
jM«fi^;&>'»o'V^TV^|>^^iJi:. i^^fi^S¥4 6-4 h 

m^m^m4ei-^4di)^i:,mm^ixfzm-^-t. m^m^- 
i¥4 e '--4hi}^(^mm$tLfzm^t ^^mmM(DmmT 

[0 1 88] :i<7)Xd^s.\^zm:^-th^^mni:m^ 
m^t Ltimmimii. LKttmnmnzm-^i-^tzm^ 
^mmm^t l. ^imizmmami^xu'tuM-nm^'n 

[0 1 89] ^l-t^!aagl56^^i5v^•c. ±ie^-K 

-K^^'JLTttfiif S (X7^-/rsi04) . t-K 

mmcoirmii. mm(mm3i>z^f:Lrz:fjmi,zmtxrrt 
[0190] m^^^eizi3\,^x%(>ixtzfm^~\^ 
< iinmi.^m^ii.tzm^x\ 7 1 ± o ix 

S (XT'-yrSlOS) . ^^gP7tCfcV'»T<i. c:/i^> 
<^Wm^m^-rtt£l,fT^j:< . c:ix<^o?ftJg^ fc less 



[0191] mm.<r>mme . z.<7y%m<^mmmm^s{z 
%hmwM^mmm.\<z-y\,^xm9 . m20ii^-(/m2\ 
i^mi.^j:ifh%mth. z.(7ywmmm.mm6t,z\^ 
hn=BmM^w,t. m9i,zJr^Ltz'^m<7^mm3\.zi^h 
mum^\%mm.tm^mt{:mmm tT-^b h , tztz l . 
mncommsiza^^xii. m^mTm4a-'4dbm^ 
ft^^4 e ~4 h tc^ L . m tmrncommm^^m-y x 
K^fziiK ^<mm<7)mmeizn\^xii. m^m'f'm4a 
-~4dtm^m'=fm4 e-4 hiejiftL, m^j:i>meom 
mim^mi>m,m^^Lx^^h. 
[0 1 9 2 ] .li-c. m9iznkLtzm'^m.mmmmcom 

•r^, 112 oji. m9 i>z^Lfzm'^'^mmmm(^mnco 
mm6i,z^ifmmzm-ti> y rj-i-^-hX'h?>, t 
mm^zm-t^ i-^cDmmyj^&^-vmx/^miz 

1 ) . mmi<zm-tmmyA^=e-\<<7)-^i^i±^ mm(r> 
mm 1 iz^ Ltzco b m t:fjmTX ^ ^ . 
[0193] mz. mm^sii^hm'^mms . im^m. 
m 6 , m?ikm 1 ^me- ^^htz^mmm^^mm-h 

(XT^-yrs 1 1 2 ) o mz. 3ll^ffaJ5t;fcv^T^ 

h (x-r >/rs 113), ^<r>b % . ^wmm<r>\ t 
^7V\.znm-hm^ (iiiT^^fs-^t^x-r) m^^wm 
fi#{i . mm<mm itm tifmx-^^-ttus^ v ^ . 

[ 0 1 9 4 ] C m\<0 1 1' -y hmiz. Mfiffi^S: 
jMSjU^fiSfS: 4 a~4 d 1 4 e ~4 h t <0^t-^fc 

X-f ■y^LTiS'l. {X^ yTS 114). mtli. IBB 

{isp 1 t>^(:>mm{m.P2i,zmimzm-t^mmcD'7M.w. 

^\^'-/h^mmLmt>^tztmmzWMimpii)^i^m. 
fiL/^<x<7)b-y hizMmi-hm^iiK ffiafii[aP2tci'j 

[0195] m^m:^^ § yi:^<7)mii^mM^mm<7)mm 

1 iZTjkLtim^l 1 <7)J»-&tC'?V'>Tia2 1 fc^-r, 112 1 

( a ) tiieafiap i T<7)mmm-^. 021 ( b ) iiia 
seap 2 Toi^ftfi-f-s 021 ( c ) {iisgjf* 1 
:fjmzmm^ix^cr,mim^. 02 1 (d) liumwi 
<^Wjmzm.ii^ti^<r>mmm^x'$>h, ^rtj. 112 1 
iz^ Ltzm^iiWi\com^m^t:mm&x'nk lti^s 

Hi^tctiUMcoj^^ 1 tmt-lJmizX omf>(:.tifz 

y^xwrnimp imxmm&mp 2ij^hmm^nd 
zbizx^. mmw- 1 (^mmcri 1 :frf6]t::?{jo -cfEiiH-?. 

i:^. sSii*10fl!icoi:^rifi]tcraLT{i:. ^^^i^^' 

[0196] illSm-?S¥4 (fOiiSfi^ 3{4, ii?)dMm 
ft-t^«m#iP^mL (Xx xTS 115). gSii«£l 
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[0197] mm^ixtiy-umi. mmni^ i ^^imt 
m=F3izx'o^m^ti^ (xr^rsi 17). m^m 

(X-r yrs 1 1 8) . 3l^fl-f-S¥4l^OiIgm^3c7) 
-^i: LXlii:n^fih (X7".y7"S 119). 

[ 0 1 9 8 ] -ft-^jyisgpe tctsv^T . mm^tifz 

7">y7-S12 0) . #Hgft-§-t-{i^ 1 £7) 1 

[0199} <^fc, mmmi>z&m-^nmi\^^tx^ 

■r-/7-s 1 1 3*»^>X7^'7rs 120tX'er>^m^m^ 
mV (Xy-^y'S 12 1). #A>n5t*SM^iai={iS^§ 

(;^T-yrSl 22) . 

[0200] ncot^. lyji^izm-^xmm^titzm^ 

X$>^bmm-ti> {X7"-y7°S 1 23) , 

[0201] iiLhcoi a tc. :i<D^m<^mmcommecr> 

[0202] mz. ii^^^6izi5\>^x . ±ie^- K 
m^mmizx'o. ^mizmfi>^iibm>tL(>fzmm<^=t 
-y^trm^iixmni-tt (xt^-^^-si 24) , ^-k 

[0203] m^>mM6izis\^x%ii>tifzfm=^-v 

5 (Xx-yTSl 2 5) . ^^g|57tCfcV^T{i. C:tL^> 

iO^^SrS^-r'S>/^{tT=S:< . Ztti^cD^m^kiibltZU 

:k^^. m<^m^i>L<imco&mbiy^fzmm^m^ 



[0 2 04] iicDm'ncomminmmeiz^i^^xii. fflv^ 
^mwmmmwico^'^^^.LtztiK -r c^^^iji^fflM 

^?iJ?rfflC^T i , fi9*^^>ORS*ft-f-c7)L-^;U5t/»'f&<0 

A y -i xizmLtixmfH-f^m 1 1 ^ 

^■^l,z}5^-^Xij. uyj-^-^ Y^a-y^oizf^-ofzt 

t. sxNiti^mLxm9i}-(:>(Dmm^t:mmi-i> 

[0205] tfz. ±immm^jfwmi^7-s5 0 

7 7^'j^mz^.^tix\^^mm. oio. ^w\co^ 
s.mmmm^iimLfzb^it^^^mmmm.(n-*r-^ hq 

mmmm<7)^iibMi!b(^ii.tim^^iyt^1}m. Lfz b^tz 

-8507 7^^^m^z^^ixfzXdl,z^ SWxn-*i1^ 
^^{zRi^^fm%:Mmx^ !> t V ^ d 1 1, o 

[ 0 2 0 6 ] ^±s. cr>mm<r)mwcomm 1 

ff^^ 6 tfc V {±. mmmWil t L < {ifflW^^iJC:*-:? 
0-Cfcl.^^BE«^NVWX^#^^ fcA^T'^y-c^^ ESMiJ- 

i^m^^tifzJkn. mumu^yyu^^nizm^^^ 
feiM««-^^fflv\ zcmmm^izm-^utzmm^tz 
x'onmmmLxmm^vi^x^m^m.M.^ntit. sy 
N}tcD^mi^mi+^iz^^{i>tii> , 

[0207] 

[^mffmmi &Li.(oxdiz. ^Ko^mizxtm. 5 a 
^im\-^fzm'^m.mmmmizii\-^x . sNjt^r6i±$-i^ 

[llffio^m=&i^ieS] 

[01] z cr)^m<^mm<mm nzj:^ m^^mm^ 

m<^mf^^9jk^mx'h^. 
[02] ; commcommcomm 1 j: -s. 

[03 ] zcommcommcomm 1 i sjewM^^ 

[04 ] zcomm^ommcomm 1 1 j; s^i^^g^^ 
mirum'thfziifxnmx'h^. 

m^mm-t^fzi^(^mx''hi>, 

[06 ] .lco§&BH<7)^llifiOJi^^ 2 1 J: SSWiftgil^ 

[07 ] zcr)^m<7)mm<mm 2 izx hmnmm^ 

W.(r>mi¥^U°M-t^fziibcDya-^^~hX'h^. 

[08] c(Dmmcommmm2^zj::^m'SW&^mm 
m^mmt^fzifxDmTh^, 
[09] c cr,^mcomm<mm sizx^ m^^u^ 

[010] z cr)WMcomm<r>mm 3 j; -1. is#^*s 



(21) 32 003-57213 (P2003-5D)A) 



[012] ^ (r>^m<7ymmmm sizx^ m^^mmis 

[ la 1 4 ] c co^mcom^comm s t j; s immmm 

[1115] :i<r>mmmi^<7mm4.\.ziii>m^mm 

[016] z.(r^wmmm<mm.A t j; himmm 

[017] ^ (nmmw&<mm^ skz^ hnwm:% 

[018] ^ (D^m(r>mmmm 5i,zx hm^^mmm 



[019] >! comMcommcom^ eizx^ fmm^m 
[020] ^ <7>^m(om^<7)mm eizx^ imwmm 
[021] z. (rymmmmmk 6 i ^ 

[02 2 ] fi!*M(c^^^^^JS^«ilMS:SiH^-r^/:: 

^(r)immx-hh, 

1 2 llMT-lryr';. 2a-2c liilx 

^nMX. 3 iHSm-?. 4 iHSfi^Sf. 5 ii^m 

5 1 iiftgp. 5 2 6 fi-f-iiaagp. 7 

8 $1J1JPSP. 9 ^1. 9 a lSM<r>%. 9 
b :&{ic^fS. 
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